CHAPTER V
PRI CE- FORECASTI NG EQUATI ON ESTI MATI ON

As discussed in Chapter |, price fluctuations observed in nost agri-
cultural crops depend on a wide range of economic and physical factors,
such as climatological conditions, which may affect per-unit and aggregate
yield of a crop in a particular year and thus translate into subsequent
changes in crop price. For mostagricultural crops supply is inelastic in
the short run. In other words, changes in crop price cannot affect the
quantity supplied in the short run, since supply cannot respond inmmediately
to such changes in price. Furthernore, some agricultural crops (e.g.
vegetables) are highly perishable; thus, the quantity produced nust be sold
imediately after harvest. These characteristics of agricultural production
imply that quantity produced, perhaps nore than other factors, deternines
the overall level and variation in prices.2/

Due to these characteristics, price cannot reasonably be assumed to be
predetermned for many crops; consequently, a price endogenous structure of
demand is needed to correctly capture the structure of the market. There
are, however, some exceptions; e.g., prices of sone vegetable or field crops
are predetermned, as in the case of “contractual” crops or crops affected
by institutional arrangenents such as paynents, subsidies and quotas on pro-
duction. Processing tomatoes and market (dehydrated) onions are exanples in
the first case (contracts) and sugarbeets the second case (government support
and quota program.

The mathematical nodel developed in Chapter I11 features |inear demand
functions incorporated into a quadratic objective function, with the intent
of determining prices endogenously. The objective of such a nodel is to
capture the price effect of air pollution. The purpose of this chapter is
to discuss the estimtion procedure and present the statistical results
associated with the derivation of price forecasting equations for the 12
vegetable and 2 field crops included in the study, on a seasonal basis. As
pointed out by Adanms (1975) and as discussed earlier, seasonality of produc-
tion for vegetables is particularly inportant. Gven the regional production
patterns observed in California, correct analysis of conparative advantage,
on a regional basis, requires a suitable set of seasonal demand function
estimates.

The follow ng subsection describes the procedure for estimating genera
price forecasting equations. The actual results of price forecasting equa-
tions for the 12 vegetable and 2 field crops are then presented. A brief
summary of the overall estimation will then be given in the concluding sub-
section.
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5.1 Price Forecasting Equation Estimation Procedure

The concept of a price forecasting equation was discussed in Chapter
[l with respect to a general formulation. In this section, the actual
procedure used in estimting such equations will be described briefly. The
linear demand function§ fhcluded in the nodel have the followi ng form

p=c+dQ (5.1)

where p is a vector (j x 1) of commdity prices, ¢ is a vector (j x 1) of
constants, d is a negative diagonal matrix (3 x j) of price-quantity slope
coefficients and Qis a vector (3 x 1) of agricultural crop production

The above equational form assumes that price of a particular crop is affected
only by its quantity supplied, i.e., a diagonal "d" matrix inplies zero
cross-effects for conpeting commodities.

Consider the following functional specification of a price endogenous
demand equation:

P¢ = £(Q5, %, s,, V) (5.2)
IS R R
wher e %4= annual seasonal average price received by farmers in California
3 for commodity j.
Qg = seasonal production of comodity j in California.
Qg = seasonal production of commdity j, the rest of the United States.
sj - existing stocks for commodity j for the United States.

Y = US. personal aggregate disposable incone.

A priori one would expect that quantity produced and existing stocks
woul d have a negative sign whereas income would be positively correlated
with changes in price. That is, an increase in quantity produced of crop |
has a negative effect on its own price regardless of where it is sold, as-
suming the crop is honogeneous. An increase in stock tends to indicate a
reduction in price since stocks tend to be positively correlated with pro-
duction and producers tend to increase the level of stocks (for sale in a
| ater period when price is higher) during periods of |ower price. An in-
crease in income enables one to consume nmore (if a good is assumed to be
normal) and thus affects the price. To keep the assessment problem tract-
able, it is assuned that the price of commodity j is not affected by price
or quantity of other comodities, i.e., cross-price effects are zero.

The above fornul ation was used for all seasonal denmand rel ationships
for all crops included in the study, except processing tomatoes, cotton and
sugarbeets which cannot be estimated by the same procedure due to suspected
simultaneity. As a result, a single equation estimation would not be valid;
thus , sonme secondary estimates were used. Ordinary |east squares was used
in estimating the coefficients for all the variables in the above equation,
for all the study crops on a seasonal basis. Once coefficients are obtained
for the variables in the price equation, coefficients of all independent
variables (except quantity produced in California) are then used to calculate
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n “adjusted intercept.” This, then, results in a price forecasting equa-

t| on featuring an adjusted interc tpt and the slope coefficient with respect
to California quantity. Results of the estimations, including price-flexi-

bility coefficients, are given in the next section.

5.2 Price Forecasting Equations for Vegetable and Field Cropsy

o [ ~

Veget abl es

The seasonal patterns and magnitudes of production for the 12 vegetable
crops included in this study are described in Adams (1975) and King, et. al.
(1978). The period covered in estimating the price forecasting equations
for the 12 vegetable crops in this study is from 1955 to 1976, using data
from Adanms (1975) for the period 1955 to 1972. There is a problem attendant
t0 quartifying seasonal production for these 12 crops in California after
1972 due to changes in seasonal patterns as reported by the U'S. Departnent
of Agriculture, i.e., the twelve reporting seasons used in the earlier per-
iod were collapsed into four. As a result, this required disaggregating
sone seasonal estimates for the period 1973 to 1976 into the nmore nunerous
seasonal classification enployed in the earlier time period. Such adjust-
nments were nade for the period 1973 to 1976 to ensure consistency with data
from 1955 to 1972. The adjustments, by season, are given in Appendix Table
A The net result is the estimation of 28 equations for the 12 vegetable
crops. These estimated equations will be presented below in order of inpor-
tance, as neasured by gross inconme received in 1976.

L. Lettuce. Lettuce contributes the second highest’ gross incone to
California growers (behind tomatoes--fresh and processing), with a total
gross value of $327.7 million in 1976. This value is alnost 70% of the total
revenue from U.S. lettuce production. The leading counties are Mnterey,
San Benito, San Luis Obispo and Santa Cruz in the Central Coast, and Santa
Barbara in the South Coast for summer lettuce, spring and fall lettuce.
Wnter lettuce is produced mostly in Inperial and Riverside counties.
Imperial County also domnates production of fall lettuce. The nature and
marketing patterns of this and other crops are nore conpletely described in
Adans (1975).

Fol | owi ng Adams (.1975), the four seasonal Price forecasting equations
for lettuce were estimated and presented in Table 5.1. Results of the esti-
mation were not totally satisfactory, even though the signs of all variables
except that of “other production” in the winter lettuce were as expected.
The estimated coefficients of all variables in the winter lettuce are sta-
tistically insignificant (5%) and test of autocorrelation anong error terns
is inconclusive at 5% levels of significance in all but one equation. Com
paring the results obtained with those in Adams ('1975) shows that the coef-
ficients of determnation (R2) and the price flexibility coefficient with
respect to California production are higher in all equations of the same
seasons. However, as is true in Adans (1975), the estimated California pro-
ductlon sl ope coefficient in this st udy is higher than that assocjated wth

“other production” in the same season except for fall lettuce. Thi's result
tends to suggest that lettuce sold in California vis-a~vis “other” U'S. pro-
duction is not honpbgeneous. Evidence from other researchers (Johnston and
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Table 5.1

Price-Forecasting Equations for Lettuce and Fresh Tomato, By Season’

“Data cover period for 1955 to 1976 crop_vear with quantity produced expressed in units
_ _Personal aggregate di sposable incone (in billion
Nunbers in parentheses are estimated t-statistics.

b

Price
; . 'lexibility
Estimated oefficient wi | Respect TO: Average Wth
Per sonal California | Respect to
.ggregated S Production California
Crop/ California “Cther” di sposabl e S““""’_Ez" Statistics 1972-76 Product i on
Season Const ant’ Production Production | itock [ ncone R D.W (Actual) 1972-76
(1000 cwt.) (1000 cwt.) S Dillion) (1000 cwt.
Lettuce o
Wnter 2.12 -0.59E-3 0.20E-3 2.78E-3 0.54 2. 86" "11903 ¢
(0. 48) (0. 63) (0.67) i
Early Spring 5.67 -1.27E-3 -0.47E-3 10 QCE-3 0.52 2,55 6953 -1.50
(-2.27) (-1.19) (3.22)
Summer 6. 60 -0.84E-3 -0.31E-3 10 11E-3 0.75 2. 02d 10580 -1.30
(-2.59) (-0.95) (5. 24)
Fal | 2.71 -0.50E-3 -0.82E-3 11.90E-3 0.79 1.50°% 7617 -0.55
(-1.54) (-2.99) (4.71)
Tomat 0, Fresh
Early Spring 0.30 -5.49E-3 0.47E-3 19.89E-3 0.70 2. 45° 378 ¢
| (-0.82) (0. 30) (4.83)
Early Sumer -3.29 -1.07E-3 2. 34E-3 18.76E-3 | 0.93 1.89¢ 3887 -0.19
(-1.01) (2.95) (6.44)
Early Fall 7.10 -1.27E-3 - 14.09E-3 | 0.93 2.46° 2529 -0.18
(-1.23) ' (7.65)

year.

and price on actual

Dol lar per cwt.

dollars

per cw.

of 1000 hundredwei ght
dollars) is for the fiscal

‘Not available due to statistically insignificant and/or wong expected sign for the estimted coefficient.

d

‘Test of autocorrelation anong error terns is inconclusive at

No autocorrelation anong error terns at 5% | evel s of significance.

5% l evel s of significance.

(cwt.)




Dean, 1969; Zusman, 1962) indicates that fresh vegetables produced in Cali-
fornia have sonewhat higher quality conpared to that produced el sewhere;
hence, it may not be unreasonable to expect a divergence across such coef-
ficients.

2. Processing tomatoes. Processing tomatoes in California have a
gross val ue of $284:7million in 1976. This value is about 75% of the na-
tional total. The processing tomatoes industry is one of the nost rapidly
growi ng subsectors in California agriculture over the last two decades.
Several factors such as a favorable climte, advances in production techno-
| ogy, harvesting systens and a progressive canning industry attribute to
such growth. Major production areas are Solamo, Sutter and Yol o counties
in the Sacramento Valley; and Fresno and San Joaquin counties in the San
Joaquin Valley. Total state production in 1976 exceeded 230,000 acres, down
from al most 300,000 acres in 1975. This reduction in production is partially
attributable to drought conditions in 1976.

It is nore difficult to estimate a reasonable price forecasting equation
for processing tomatoes, given that processing tomatoes are generally grown
under contract between growers and processors. Prices are usually deter-
mned prior to planting based on several factors, nost inportant being the
carryover of tomato products and the existing market situation, characteris-
tics which suggest sinultaneity. Mreover, the estimation of a price fore-
casting equation for such a crop is further conplicated by the fact that
processing tomatoes are marketed in various forms such as catsup, juice
canned whol e tomatoes, paste and puree, and other concentrated products
Each form does not have the sane price flexibility coefficient, as is evi-
dence from the secondary information presented in Table 5.2

Gven these problems, it was decided that the values given in Adans
(1975), derived via a weighting procedure of flexibilities presented in
Table 5.2, will be used for the price-forecasting equation for processing
tomatoes in this study.

3 Fresh market tomatoes. Goss income for California fresh tomatoes
in 1976 exceeded $137 million, 32.4% of the national total. Early spring
fresh tomatoes are produced mostly in Inperial and San Diego counties. Early
sunmer tomatoes conme al most exclusively from the Central Coast (Monterey
County), San Joaquin Vall ey (Fresno, Merced, San Joaquin, Stanislaus and
Tulare Counties) and the South Coast (San Diego County). San Diego and Ven-
tura Counties in the South Coast are the main suppliers of early fall fresh
tomatoes in California. California fresh tomato production has to conpete
with other mjor production regions such as Florida, Texas, New York, M ch-
igan and Mexi co.

The. estinmated price forecasting equations for fresh tonatoes are given
in Table 5.1. The sign attached to the coefficient on early spring Califor-
nia production was not consistent with expectations, i.e., it had a positive
sign. In such a case, the coefficient had to be reestimated by using a
wei ghting procedure, utilizing the price flexibilities for other seasons
wei ghted by the volunme of production from 1972 to 1976. The estimated coef-
ficients of “other production” have positive signs, perhaps due to the con-
founding effects of California production. Fromthe table, it is evident
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Table 5.2

Estimated Price Flexibility for California
Processing Tomatoes, 1948-1971a

0
T
Price California total Skipments'
Flexibility of the Processing Tomatoes, | .
Product Coefficient 1975°, (Thousand Tons)

Canned whol e -0. 33 566
Jui ce -0.23 290
Catsup and Chile -0.33 369
Pur ee -0.10 333
Paste and other -0.28 1,979

Tot al 3,537

\\ei ghted average -0.277

1Total shipnents = beginning stocks plus pack mnus ending stocks
#Source: King, Jesse and French (1973), and Adams (1975).

bBrandt, French and Jesse (1978).
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¢hat 1 NCOME was the most “significant explanatory variable. o, price flex-

jpility *'i"Tespect «oCalifornia production obtained in this studyis of
the same magnitude :{ «pai obtained phy Shuffete (1954) and Adams (1975).

4, Potatoes, Although California s current potat, production is only
about 9% of the national total, it contributed nore than s110 million toto-
toal state gross income in 1976. Kern County supplies nost of the California
winter and spring pdtaloes, whereas Riverside County is th, pajorproducer
of summer potatoes. Fall potatoes are produced mostly in the Central Coast

and siskiyou and Modoc Counties in extreme northern California.

Potat oes are marketed in either fresh and/or processed forms; thus, in
estimating the price forecasting equations stock is also included as an ex-
planatory variable. Results obtained are presented in Table 5.3

From Table 5.3 it is evident that nost of the estimted equations are

sonmewhat di sappointing with respect to statistical robustness although the
estimated coefficients attached to the California production have the ex-
pected signs. A divergence of sign is noticed on the disposable income var-
lable for winter and early summer potatoes. One woul d expect that an in-
crease in personal i ncone will tend to reduce potato consunption and thus
depress price since potatoes are usually assumed to be an inferior good.

The estimated price flexibility coefficients are somewhat |ower than
those estimted by Adams (1975). However, the coefficients of determnation
in all equations are higher than those of Adams’.

5 Celery. California celery production in 1976 constituted about 66%
of the total U S. production. The gross income in that year is $78.9 nillion
which is about 60% of the U S. value of celery production. O the four nar-
keting periods, Ventura County supplies nost of the winter and spring celery.
Monterey County, on the other hand, produces most of the early summer and
late fall celery. Nationally, California celery faces some conpetition from
other states such as Florida (for winter celery) and Mchigan and New York
(for early sumrer celery).

Celery is highly perishable and is marketed only in its fresh form
Thus, in estimating the price forecasting equation only three explanatory
variables were used. These variables are California production, *“other
production,” and personal aggregate disposable incone. The estinated re-
sults are presented in Table 5.4.

As is evident fromthe table, all the estimated coefficients have the
right expected signs and nost are statistically significant. Incone is the
nost inportant variable in explaining the variation of price. Only one
equation has an inconclusive test of autocorrelation whereas the rest indi-
cate no autocorrelation anong error terms. In terms of competition from
other states, the magnitude of the estimated coefficient of production from
other areas is higher than that of California for spring celery and vice
versa for winter celery. This tendsto suggest that cet. par. production
outside California has an influence on the price of celery sold in California
in the spring seasecn but not in the winter market. The nagnitude of the
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Table 5.3

Price-Forecascinr, Equations for Potatoes, By Season”

JPrice
Flexibility
Estimated Coefficient with Respect to: 44 Wih
Lmate ethicie D . Act ual Respect to
Per sonal Average California
St ock Aggr egat ed Stsgmtriycs California Production
California “Qther” As at Di sposabl e ) Production for
Crop/Season Constant® | Production  Production Dec. 1 I ncone R D.W. 1972-76 1972-76
1000 CW.)  (I000 CW.) (1000 cwt.) ($ billion) (1000 cwi.)
Pot at oes
Wnter -0.49 -0.85E-3 0. -3 0.06E~3 ~4.62E-3 0.71 1.49° 1082 -0.18
(-1.99) (().82) (3.0s) (-1.61)
Late spring 2.79 -0.30E-3 0. 26E-3 0.02E-3 0.22E-3 0.62 1.72° 12066 -0.69
(189 (1.60) (0.71) (0.07)
Early Summer 8.56 | -1.29E-3 -0.34E-3 0.02E~3 -4.38E-3 0.65 2.489 894 -0.23
© (-1.68) (-2.65) (1.01) (-1.09)
Late Summer 1.21 -0.15E-3 -0.15E-3 0.06E-3 0.66 1.69¢ 1761 -0.05
(-0. 39 2. 26) (0.03)
fa 11 4.14 -0.04E-3 -0.03E-3 7. 38E-3 0.77 1 30 6574 -0.05
(-0.33) (-1.90) (4.09)

(continued)
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Table 5.3
(conti nued)

Data cover period from 1955 to 1976 crop year with quantity produced expressed in units of 1000 hundred-
weight (cwt.) and price in actual dollars per cw. Stock I1s in units of 1000 pounds. Personal aggre-
gate disposable incone (in hillion dollars) is for the fiscal year. Nunbers in parentheses are estimated
t-statistics.

b

Dol | ars per cwt. 44
C . . .

NO autocorrelation anmong error terms at 5% | evel s of significance.

dTest of autocorrelation anong error terms is inconclusive at 5% levels of significance.



Table 5.4

Price-Forecasting Equations for Celery, Cantaloupes and Broccoli, By Season®
Price
Flexibility
Estimated Coefficient with Respect to: Wth
Average Respect to
Frozen Per sonal Sunmar California California
St ock Aggregat ed Statist?cs Production Production
California “Other” As at Di sposabl e — 1972-%6* for
Crop/ Season Constant® Production Production Dec. 31 I ncome R D.W. (Actugl)  1972-76
(1000 cwt.) (1000 cwt.) (1000 1bs.) ($ billion) (1000 cwt.)
Celery:
Winter 6.19 ~1.356-3 ~0.35E-3 4. 53E-3 0. 68 2.61° 2459 -0.48
(-2.22) (-0.57) (5. 24)
Spring 10. 70 -1.76E-3 -2.89E-3 4.18E-3 0. 67 1.83¢ 2421 -0.69
(-2.49) (-3.41) (5.35)
B early sumer  3.29 -0.62E-3 4.0SE-3 0. 65 2.11¢ 1961 -0.20
(-0.71) (3.81)
Late Fall 6.35 -1.62E-3 6. 42E- 3 0.69 1.964 3667 -0.88
(-1.88) (6.15)
Cant al oupes
Spring 6.58 -1.63E-3 -0.77E-3 7.83E-3 0.89 2.20° 1197 -0.18
(-2.49) (-1.61) (7.82)
Summer 6.53 -0.54E-3 -0.52E-3 5.73E-3 0.90 2.56° 5870 -0.40
(-2.69) (-1.27) (5.78)
Broccol i
Early Spring  5.32 -0.72E-3 -0.02E-3 12.28E-3 0.93 1,20° 2000 -0.11
(-0.76) (-1.92) (6.80)
Fal | 4,68 -2.97E-3 1,76E-3 -0.02E-3 17.03E-3 0.96 2.14d 1615 -0.34
(-1.73) (0. 60) (-1.65) (9.13)

(continued)
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Table 5.4
(conti nued)

%Data cover period from 1955 to 1976 crop year with quantity produced expressed in units of
1000 hundredwei ght (cwt) and price in actual dollars per cw. Stock is in units of 1000 Ibs.

Personal aggregate di sposable inconme (in billion dollars) is for the fiscal year. Numbers in
parentheses are estimated t-statistics.

o

bDoIIars per cw. 4

c . L
No autocorrelation anong error terms at 5%l evels of significance.

d o . L
Test of autocorrelation anong error ternms in inconclusive at 5%l evels of significance.




price flexibility coefficients obtained in this study are simlar to those
obt ai ned by Adanms (1975).

6. Cantal oupes. California produces about two-thirds of the tota
cantal oupes produced in the United States. In 1976, gross inconme from can-
taloupes in California amounted to about $70.4 million (65.2%of the US.).
Prior to 1972, cantal oupes were narketed in two seasons: spring and summer.
After 1972, three seasons were recognized with the third season being fall
Inperial County is the leading production area for spring and fall canta-
| oupes, whereas Fresno and Kern Counties supiy nost of the California sum-
mer cantal oupes. O the three seasons in the present system summer season
accounts for more than 75% of annual production. California cantal oupes
face strong conpetition from other areas such as Texas and Mexico, especially
for the summer market. Disease and |abor problems and a decline in the
price of cantaloupes relative to other less |abor-intensive comodities
caused a sharp reduction in the spring crop over the past decade [Adans,
1975, p. 88].

Since cantal oupes are highly perishable and are marketed only in fresh
form the fornulated price forecasting equations for this crop consist only
of three explanatory variables. The estimated results are presented in
Table 5. 4. ?

The estimated coefficients for the explanatory variables in all equa- ;
tions have the right expected signs and are statistically significant at not ‘
|l ess than 10% | evel s of significance (except the coefficient for “other pro-
duction" in summer cantaloupes). Income is significant and the coefficients
of determination are quite high. The price flexibility coefficient is con-
sistent with that obtained by Adanms (1975).

1. Broccoli. California produces about 97% of total U S. broccol
production. Goss incone from broccoli production in 1976 was $65.6 million
(99% of the U.S.). Broccoli is marketed in two forms: fresh and frozen
Fresh market broccoli was previously reported for two market seasons, early
spring and fall. After 1972, however, the market had been broadened to four ,
seasons:  winter, spring, summer, and fall. Mnterey and Santa Barbara ‘
Counties are the main production areas for broccoli in California. ‘

The estimated price forecasting equations for broccoli are given in
Table 5.4. Al but one variable had the expected signs, the exception being
the estimted coefficient for “other production,” which is also statistically
insignificant. Once again, income is the nost inportant explanatory variable
in explaining the variations in price of broccoli. The price flexibility
coefficients obtained in this study again are simlar to those obtained by
Adans (1975).

8. Carrots. The average production of carrots in California over the :
last 5 years represents shout 50% of the national total. In 1976, California's E
market share of carrots was 50.3% with a gross incone of $58.3 mllion (49.6% E
of the v.s.). Wnter carrots are produced nostly in Riverside and Kern i
Counties, whereas Mnterey, Kern and Inperial Counties supply nmost of the ‘
early summer carrots. Monterey, Kern and R verside Counties are also inpor-
tant producers of 1late fall carrots.
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Since carrots are marketed in both fresh and frozen forns, the frozen
pack is included in the price forecasting equation estimations, The estij-
mated results are presented in Table 5.5.

e i

s

O the three estimated equations, winter carrots have the wronge- i
pected sign on the stock variable. The magnitude of the price flexibility

coefficient obtaindd Tn this study displays a wider range of val ues than
those obtained by Adams (1975).

9. Cauliflower. California is a major producer of cauliflower, sup-
pl ying about 80% of the national total in 1976. The gross incone from cau-
l'iflower production in that year exceeded $50 million (76.8% of the U'S.).
Cauliflower is marketed in fresh and frozen forns. Frozen pack accounts
for about 36.5% of the total production and 19% of the gross income from
California cauliflower production in 1976. Early spring cauliflower is pro-
duced nostly in Alameda and Monterey Counties. Kern, Mnterey and Santa
Barbara Counties are main producers of late fall cauliflower.

The fact that California cauliflower production faces little signifi-
cant conpetition in any season frcm other sources resulted in only three
variables being included in the equation; California production, frozen pack
and aggregate incone. The estimated equations are given in Table 5.5,

The estimated equations obtained do not have the expected signs for all
variables. Mst significantly, the estimated coefficient attached to the
California production of late fall cauliflower has the wong expected sign.
The slope coefficient for this variable was reestimated by using the price
flexibility coefficient for early spring production, adjusted to fall quan-
tities and prices.

10. Processing onions. California produces the bulk of the supply of
processing (dehydrated) onions in the U.S., due to the state’s |ong grow ng
seascn. Processing onions in California are marketed in sumrer (late).
Total production in 1976 was 7.2 mllion hundredwei ght, with a gross incone
cf $27.5 mllion. Kern, Fresmo, Riverside and Monterey Counties are the
mai n producers of processing onions.

Processing onions are grown nostly under centract to specific proces-
sors. These institutional arrangenents influence the fluctuations in price
and thus the causality of price-quantity relationship; hence, a single equa-
tion estimation may not be appropriate. In estimating the price forecasting
equation for processing onions, four explanatory variables are included in
the nodel. Results obtained, shown in Table 5.5, are not entirely satis-
factory, given that the estimated coefficients are either statistically in-
significant (102) or do not have the right expected signs. This tends to
confirm the hypothesis stated above. Lack of alternative estimates from
more detailed econonetric analysts mandated the use of this equaticn, as
estimated.

11. Fresh market onions. California fresh onion production contri-
buted only about 23.0% in volume and 17.6% in value to the national totals
in 1976. The other states that produce late spring {or spring) onions are
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Table 5.5

Price-Forecasting Equations for Carrots, Cauliflower, Onions and Beams, by Season’
Price
Flexibility
Estimated Coefficient with Respect to: W th
Average Respect to
‘Frozen Per sonal S r alifornia California
stock Aggr egat ed Statistics reduction  Production
p | salifornia “Cther” As at Di sposabl e > 1972-76 for
Crop/Season Comatant | ’'roduction  Production Dec. 1 I ncone R D.W. (Actual) . . 1972-76
1000 cwt.) (1000 cwt.) (1000 1bs) ($ billion) (1000 cm:.)“
Carrots:
Winter 7.71 -1.48E-3 -0.54E-3 0.01E-3 2. 02-3 0,56 2. ol 3438 -0, 83
(-2.13) (-1.97) (0.77) 1.12)
Early Summer 3.10 -0.15E-3 -0.01E-3 5.54E-3 0.47 2. 28° 4072 -0.10
(-0.21) (-1.39) (2.27)
Late Fall 2.63 -0.18E-3 -0.02E-3 7.85E-3 0.68 1.59¢ 3501 -0. 10
(-0. 39) (-2.42) (5.00)
Caul i f1ower:
Early Spring 5. 64 -6.40E-3 -0.03E-3 18.47E-3 0.93 1.22° 792 -0.30
(-2,43) (-1.19) (9.75)
Late Fall 3.38 -2.40E-3 -0.07E-3 10.91E-3 0.96 1.21% 1594 c
(1.69) (-4.28) (9.31)
ni ons:
Late Spring 3.84 -0.60E-3 -0.14E-3 -0.33E-3 6.23E-3 0.36 2.63° 1788 -0.14
(-0.29) (~-0.21) (-0.29) (1.46)
Late Summer -1.04 -0,01E-3 0.13E-3 0.12E-3 1.77E-3 0.71 1.44¢ 7555 -0.01
(-0.03) (1.40) (0.49) (1.21)
Processing
G een Lima .
Beam 69.61 -0.15E-3 -1,40E-3 13.61E-3 218.35E-3 0.91 1.52 42930 -0.02
(-0.08) (-1.20) (0.79) (10.42)

(continued)
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Table 5.5
(conti nued)

pata cover period from 1955 to 1976 crop year with quantity produced expressed in units of
1000 hundredwei ght (cwt.) except for processing green lima beans which is in tons. Prices are in
actual dollars per cwt. except for processing green |inma beans which are in dollars per ton.
Frozen stock is in 1000 |bs. except processing green lim beans which is in tons. Stock for
onion is expressed as stack in storage, January 1, in 1000 cw. Personal aggregate dispogable

income (in billion dollars) is for the fiscal year. Numbers in parentheses are estimated “ “
t-statistics. L

b . . . .
Dol lars per cwt. except for processing green lima beans which is in dollars per ton.

“Not applicable due to either insignificant and/for wong expected sign of the estimated
coefficient.

No autocorrelation anong error terns at 5%l evels of significance.

Test of autocorrelation during error terns is inconclusive at 5% levels of significance.




Texas (66.8% and Arizona (10.2%. Gress income from California fresh

onion production in 1976 amounted to $7.8 nillion. San Joaquin and |nperia
Counties are the leading counties for spring onion production, wth Kern and
Fresno Counties supplying the renainder of the production

The variabl es estimated in the price forecasting equation for late
spring onions, shown in Table 5.5 are not statistically significant at the
10% l evel of significance except for personal aggregate disposable incone,
al though the estimted coefficients of all variables have the right expected
signs. The test of autocorrelation anong error ternms is inconclusive at the
5% | evel of significance.

12. Processing Green Lima Beans. Processing green |ima bean produc-
tion in California currently is abovt 45% of the national total. In 1976,
California produced 25,750 tons at a gross income of $8.3 nillion (52% of
the U S. value). Processing green [ima beans in California includes two
varieties, Fordhooks and baby limas. Leading producing counties for pro-
cessing green |lim beans are Ventura and Stanislaus.

In estimating the price forecasting equation for processing green |im
beans, four explanatory variables were used. They were production in Cali-
fornia, production elsewhere, frozen pack and personal aggregate disposable
incone. Results of the estimation are given in Table 5.5,

It is somewhat surprising that although California s share of proces-
sing green |im beans represents shout 45% of the national total, the esti-
mated coefficient for California production is significantly smaller than
that of “other production.” This mght be due to the fact that about 50% of
annual production of processing green lima beans in California are used as
dry edible beans, inplying a somewhat different demand structure. Only the
estimated coefficient for personal aggregate disposable income is statisti-
cally significant at the 10Z level. The test of autocorrelation anong error
termis inconclusive at the 5% level of significance

Field Crops

As nentioned in the introductory subsection of this chapter, the mar-
ket structure of some agricultural crops may not be adequately represented
by a single equation nodel due to institutional arrangements and other fac-
tors. Thus, the estimation of price forecasting equations for these crops
is more unwieldly than vegetable crops, requiring a multiple equation econ-
ometric nodel. The two field crops included in this study are exanples of
these types of crops. Cotton prices were usually nmuted by governnment inter-
vention, whereas sugarbeet prices were affected by a conbination of proces-
sor capacity scheduling, governnent quotas, payments and subsidies [Adans,
1975].. Therefore, the specified price forecasting equation estimtion for
veget abl es di scussed above was deened inappropriate for these two crops.
Consequent |y, estimates obtained from nore detailed econometric sources will
he used in this study.

1. Cotton. Total acreage harvested of cotton in California in 1976
exceeded 1.1 nillion acres, yielding about 2.3 million 500-1h. bales. G o0ss
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income for that year exceeded $835 nillion, which is about 25.6% of the
total U S. value. San Joaquin (Fresmo, Kern, King and Tulare Counties) and
I mperial Valley are twe major cotton producing areas in California. The
average yield per acre for California cotton production currently is about
1,000 pounds of cotton lint. This yield is higher than the U S. average
(alnost twice the U,S. average in 1976). Over the period 1972-1976, Cali-
fornia cotton production averaged about 18.6% of U.S. total production
California’s share in 1976 increased to 23% due primarily to the higher
yiel ds obtainable under irrigation, the high quality of cotton planted, and
the adaptability of nechanical harvesting systens [Adans, 1975, p. 101].

The price forecasting equation chosen for this study is taken from
Adans (1975) and is given in Table 5.6.

2. Sugarbeets.  The production and narketing mechani sm for sugar in
the U S. are discussed in Adams (1975) and el sewhere.  Sugarbeet production
in California has increased each year since 1967 with the exception of 1973
and 1974. Total production in 1975 was 8.9 nillion tons. Go0ss incone
received (including governnent payments and subsidies) in 1975 exceeded $267
mllion which is abcut 46% of the U S. value (1976 figures were not avail a-
ble at the time of this study). Annual yield per acre of sugarbeets in Cal-
ifornia is higher than the U S. average (about 40% higher, 1972-1976).
Sugarbeets are grown in 31 counties in California. The |eading producing
counties are Inperial, Fresno, Kern and San Joaquin, and Monterey.

The estimated slope coefficient for sugarbeets used in this study is
al so taken from Adams (1975) and is given in Table 5.6.

Summary of Price Forecasting Equations

The estimated price forecasting equations for the 12 vegetable and 2
field crops discussed above are needed to obtain the linear price structure
di scussed earlier (see equation 5.1}. The slope coefficient for California
production was obtained directly fromthe equations, except where the Signs
were deemed inappropriate. Two procedures for the calculation of the inter-
cept termwere enployed. The first, identified as “calculated” intercept in
Table 5.6, was derived by adding a value to the constant term which woul d
ensure that the “actual” price for 1976 would he predicted when 1976 quanti -
ties were used in the price forecasting equation. The second procedure re-
sulted in the obtaining of an “adjusted” intercept. The “adjusted” inter-
cept termreported in Table 5.6 is derived by adding to the estimated con-
stant termall explanatory variables (at mean and 1976 levels) except Cali
fornia production. Additionally, price flexibility coefficients were esti-
mated with respect to California production as a neans of establishing gen-
eral credibility of the slope coefficients and as a point of conparison wth
other studies. A summary of the various intercept calculations and the
price flexibility coefficients for each crcp and season are presented in
Table 5.6. For the purposes of calculating “price effects” of air pollution,
those equations enploying the “adjusted” intercept were used.
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Table 5.6

Summary of Price Forecasting Equations

Mcan Value for Price Flextbtlity

Slope Quanc ity bivided by Cuvfficients
a Coef f ietent  Meanvatuefor Prl With Res t to
Ancesqepc Torn with eaotatuelor Trice alif. product lon
Adjusced Respect to a
calculated (195 S.76) California 378 Mean Va lue 2
Crop/Season (1976) (1976) Mean Productton  1955-76 1972-76 1955- 76 1972-16 &
Vegectable Crops
Proceasing Green
Lima Scans 326.97 333.29 215.20 -0.1543 207.32 139. 66 0.03 -0.02 0.91
Broccolls:
Early Spring 16. 57 15.85 9.30 -0.7267 138. S6 151, 51 -0.10 -0.11 0.93
rail 22.64 20.8s 11.39 -2.9696 100. 51 115. 69 -0.30 -0.34 0.96
Cantaloupes:
Spring 14.40 14.62 9.16 -1. 6286 160. 88 110. 22 -0.26 -0.18 0. 89
Susmer 12.62 12.40 8.46 -0. 5355 1048. 61 708. 08 -0.56 -0.40 0.90
Carrots:
Winter 9.05 9.22 7.20 -1.4781 418.40 561.76 -0.62 -0.83 0.56
Esc ly Suzmer 6.25 7.94 5.11 -0. 1667 563.38 686. 37 -0.08 -0.10 0.47
tate Fall 9.48 8.32 4.80 -0.1808 596. 55 534.50 -0.11 -0.10 0.6s
Caultl flower:
Early Spring 25.91 25.51 14.56 -6. 39866 69. S9 47.17 0.45 -0.30 0.93
Late Fall 12.04 11.57 5.72 -2.4036 124,81 134. 46 d d 0.96
celery:
Winter 10.53 10. s3 7.86 -1. 3500 476.57 3SS. 86 -0.66 «0.48 0.68
Spring 10.8s 11.43 8.59 -1.7608 400. 40 389,85 -0.71 -0.69 0.68
Early Suamer 7.56 8.09 3.61 -0, 6228 319.02 322.5.3 -0.20 -0.20 0.65
uh\&:.fuu 14.00 13.97 10. 04 -1.6232 708. 35 544.07 -1.15 -0. 88 0.69
Wincer 5.98 6.36 4.57 -0.5357%  1877.87  1845. 43 d d 0.53
Early Spring 16.55 16.72 9.75 -1.2690 1003. 26 1184.50 -1.27 ~1.50 0.52
Sunmer 19.68 17.75 11. 60 -0. 8376 1846. 05 1555. 88 -1.55 -1.30 0.75
Fall 14.01 12.57 8.00 -0.5047 1137.20 10S1. 96 0.57 -0.55 0.79
Onicons:
Late Spring 5.71 8.97 5,61 -0.5951 308. 02 239.04 -0.18 -0.16 0.36
Lace Summer 4.00 4.27 2.55 -0.0053 1958. 13 2098.61 -0.01 -0.01 0.71
Potatoes :
vincer 6.86 6.50 5.06 -0.8493 691.72 210.51 -0.59 -0.1s 0.71
Late Spring 8.64 9.95 7.69 -0. 2997 4712.1s  2315.93 -1.41 -0.69 0. 62
Faclv e 1l-wr 5.23 5.32 5.3 -1, 2843 700,33 179.20 -9.70 -0,23 0.65
iate Surmer 4.13 5.27 3.69 -0.1512 870.:7 352.20 -0.13 0.05 0. 66
Fall 4. 4.00 2.07 -0.0377 21?3.06 1386.92 -0. 03 -0.05 0.77
Tomato, Fresh:
Early Spring 20.29 26.04 13.21 -5.4866° 33.62 1
Early Summer 29.60 29.41 14,72 -1.0698 218.76 1851'.8)70 -0?123 0d19 8 ;g
tarly Fall 26.34 23.81 1518 -1.2692 293 0 142.88 -0.37 -0.18 0,93
Tomate, Processing: 6S. 00 _2. 4800 '
Fleld Crops:
Cotton 70.17 -0, 0298
Sugar beets 32.46 20 2688 .

s
Unies In the intercept termg are dollars per hundredweighes for all vem.table. o
The unit fur cotton is centsper pound.

b

€ due to statistical Lnsignif lcance and ueong expectenl signe

and beans, which are dollars pur ton,

Units

vhiclie re inalllifontons, beans In thousand tons e nd

xcept processingtodatoes o nd suget beets

inthe slope of coefficients acc milllon hundroduetghts for all vere tablon except processing tomatows, sugar beets

cecon {anillionS00-1d, bales.

of the escimacrd slope coeflicimnt, the fncorporated slope

coeflict cne 1o derived from other woason price-(lexinilities, for the uame crop, ¢ t relevantprice o nd guarcity levels.

Net ® pplicahlo dueto reasons given under Footnote c.
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~ Appendi X Table A
Seasonal patterns of Production for Selected Vegetable Crops in California

Period To 1972

Period After 1972

Act ual
Crop Season Season Adjustments
!
Broccol i : Early Spring Wnter Wnter + Spring
Fal | Spring Summer + Fal |
l Surmer
Fal |
Cant al oupes: Spring Spring Spring
| Sunmer Summer Summer + Fal |
| Fal |
Carrots: Wnter Wnter Wnter (Desert) +
Wnter (Qher)
Early Sumrer Spring Spring + 1/2 (Sunmer)
Late Fall Sunmer 1/2 (Summer) + Fall
Fal |
Caul i f| ower: Early Spring Wnter Wnter + Spring
Late Fall Spring Summer + Fal |
Sumrer \
Fal | l
‘ Celery: W nt er Wnter Wnter (South Coast) + |
Spring (Central Coast)
Spring Spring Spring (South Coast) !
Early Summer Sunmer Surmer (Central Coast) |
Late Fall Fal | Fall (South Coast) +
Fall (Central Coast)
Lettuce: Wnter W nter Wnter + 1/3 (Spring)
Early Spring Spring 2/3 (Spring)
Sunmer Sunmer Sunmer
Fal | Fal | Fal |
Oni ons: Late Spring Spring Spring
Late Summer Sunmmer Summer
Pot at oes: Wnter W nt er W nt er
Late Spring Spring Spring
Early Summer Sunmer 0.3 (Summer)
Late Summer 0.7 (Sumer)
Fall Fal | Fal |
Tomat oes, Fresh: Early Spring Spring Spring (Desert)
Early Summer Summer Spring (Qthers) +
Summer (Qthers)
Early Fall Fal | Fal |
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FOOTNOTES :  CHAPTER V

l'Izhe material presented in this chapter, including the estimation
procedure, is borrowed from Adams (1975) and King, et.al. (1978). The
interested reader is referred to these references for a more conplete
di scussion

-E/As an exanple, consider the events of spring lettuce of 1978. During
that period, the retail price of head lettuce throughout the country increased
sharply over prices in the preceding period. This sharp increase was
attributed to the reduction of supply caused by heavy rains in the.Central
Coast region of California, the mjor source of lettuce supply during spring
However, within a few nonths, supplY conditions inproved, reflected in a
gradual drop in the price of lettuce.

-l/lt shoul d be enphasized that these estimated equations are for
California, but the regions included in this study only enconpass a part
of California. Nevertheless, the included regions together constitute a
maj or share of production of the study crops in the state
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